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n-dodecane/air flames at Tu=403 K, 1 atm. 



Average difference between linear and nonlinear extrapolation 

methodology for C5-C12 n-alkane/air flames. 
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  n-dodecane/air flame (  = 1.0) at Tu=403 K, 1 atm 



n-dodecane/air flame (  = 1.0) 

at Tu=403 K, 1 atm 





Plug flow assumption valid in core 

around centerline 
Radial velocity increases linearly 

with radius 



Flame is not perfectly flat, it has 
curvature that increases away from 
the centerline 

Due to flame curvature, the minimum axial 
velocity is not the true flame speed away 
from the centerline. However, the flame 
speed can be obtained as the component of 
minimum total velocity normal to the flame 
surface 



Methane/Air,  = 0.8 

    Simulations using GRI 3.0 

By matching the experimental and numerical strain rates imposed on a flame, 

the shape of profiles become identical upon translation, proving that the flame 

is governed by the upstream strain rate 



C2H4/Air Flames 

    Simulations using USC Mech II 
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Cyclohexane(C6H12): methyl-Cyclohexane(C7H14):  n-butyl-Cyclohexane(C10H20):

Experimental configuration: 
• Counterflow configuration 

• Unburned gas temperature: 80 oC 

• Ambient pressure 

Numerical approach: 
• PREMIX and Opposed Jet Code 

• Mechanisms: 

• Dagaut [1]: 209 species, 1673 reactions 

 (C6H12) 

• Westbrook [2]: 1081 species, 4269 reactions 

         DRG to: 206 species, 1044 reactions 

  (C6H12) 

• JetSurF 1.1 [3]: 350 species, 2094 reactions 

  (C6H12, C7H14, C10H20) 

[1] P. Dagaut, M. Cathonnet, Prog. In Energy and Comb. Sci. 32 (2006) 48-92 

[2] E. J. Silke, W. J. Pitz, C. K. Westbrook and M. Ribaucour, J. Phys. Chem.A 111 (2007) 3761-3775 

[3] http://melchior.usc.edu/JetSurF/__Released on September 15, 2009 





Decomposition of CHX (100) 

JetSurF1.1 Dagaut 
Westbrook 

C6H11 

C4H9 

C3H7 

C3H6 

C2H4 

C3H5 

56.0 

7.5 

37.4 

17.0 

7.5 

22.4 

94.3 

/ 

/ 

/ 

16.5 

/ 

61.0 

/ 

/ 

39.0 

58.5 

/ 


















